SPECIFICATION 



Title of the Invention 
Conveyer Oven 

BACKGROUND OF THE INVENTION 

This application claims the benefit of Japanese Patent 
Application Number 2003-66283 filed on March 12 , 2003, the 
entirety of which is incorporated by reference. 

Field of the invention 

The present invention relates to a conveyer oven for 
commercial use in which foods, such as a pizza, are placed 
on a conveyer and heated. 

Description of the Related Art 

Conventionally, in fast food stores, a conveyer oven is 
used for heating foods, such as a pizza. 

The description of such a conveyer oven is disclosed in 
Japanese Patent Publication of Examined Application 3-3126. 
It includes a heating chamber for heating foods, a conveyer 
that penetrates the heating chamber horizontally for carrying 
the foods into the heating chamber , and a heating means provided 
in the heating chamber for heating the foods which are placed 
on the conveyer from the top and the bottom of the foods. 

The foods are placed on the conveyer and carried into 
the heating chamber. While they are conveyed, the heating 
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means blows hot air on the foods in order to heat the same. 



Quantity of caloric value and a conveying speed of a conveyer 
are set so that cooking is finished when the foods are carried 
out from the heating chamber. 

In this kind of conveyer oven, a conveyer is set so that 
it penetrates the heating chamber horizontally. Therefore, 
an entrance port and an exit port are provided on the lateral 
side walls of the heating chamber. 

However, since these two ports and a cooking area are 
provided at the same level, hot air blown on the foods directly 
escapes outside from the two ports . Therefore , it is difficult 
to utilize the hot air effectively, and the conveyer oven is 
unable to obtain high heat efficiency. 

In addition, the temperature in the store rises due to 
this outflow of the hot air from the heating chamber. As a 
result , working environment becomes worse . 

The present invention solves the above problems and 
provides a conveyer oven having high heat efficiency. 

SUMMARY OF THE INVENTION 

To solve the above problems , a conveyer oven as recited 
in a first aspect of the present invention includes a heating 
chamber for heating foods having an entrance port and an exit 
port on lateral side walls, a conveyer for carrying the foods 
into the heating chamber through the entrance port and carrying 
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out the same from the heating chamber through the exit port 



and a heating means for heating the foods conveyed by the 
conveyer in the heating chamber. Then, the foods are conveyed 
to the upper portion of the heating chamber after passing the 
entrance port and then conveyed downward to be carried out 
from the exit port . 

According to a second aspect , a conveyer fryer as recited 
in the first aspect is provided, wherein the heating means 
blows hot air on the foods . 

According to a third aspect , a conveyer fryer as recited 
in the first aspect is provided, wherein the heating means 
applies radiant heat to the foods . 

According to a fourth aspect , there is provided a conveyer 
oven as recited in any one of the first to third aspects , wherein 
the conveyer conveys the foods upward with a height where at 
least the bottom surface of the foods is higher than the upper 
edge of the entrance port and the exit port . 

In a conveyer oven according to the first aspect with 
the above configuration, the foods placed on the conveyer are 
conveyed upward when they enter the heating chamber. In the 
heating chamber, the heating means heats the foods and hot 
air generated from the heating remains at the upper portion 
of the heating chamber. 

In this case, the foods are heated by both direct heating 
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and the remaining hot air in the cooking chamber while moving 



through the upper portion of the heating chamber. In this 
way, it is possible to effectively use the remaining hot air 
in the heating chamber. 

Moreover, the hot air surrounds and heats the foods evenly, 
thereby improving cooking efficiency. 

It should be noted that it is not necessary to directly 
heat the foods by the heating means . That is , the heating 
means can be used as a means for generating hot air in the 
heating chamber and the foods are heated only by the remaining 
hot air in the heating chamber. Similarly, in this case the 
hot air generated from the heating means can be effectively 
used for heating and the foods are surrounded by the hot air 
for even heating. 

In a conveyer oven as recited in the second aspect with 
the above configuration, the heating means blows hot air on 
the foods conveyed to the upper portion of the heating chamber. 
Then, the foods are heated by both a direct blow of the hot 
air and the remaining hot air in the heating chamber. 

In a conveyer oven as recited in the third aspect with 
the above configuration, the heating means applies radiant 
heat to the foods. Then, the foods are heated by both the 
radiant heat and the remaining hot air in the heating chamber. 

In a conveyer oven as recited in the fourth aspect with 
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the above configuration, the foods are conveyed upward to a 
position where at least the bottom surface of the foods is 
higher than the upper edge of the entrance port and the exit 
port. As a result, the foods are surely disposed in the 
remaining hot air, so that the heating is conducted using the 
hot air efficiently. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a lateral cross sectional view showing a 
configuration of a conveyer oven of the first embodiment. 

Fig. 2 is a front sectional view showing a configuration 
of a conveyer oven of the first embodiment. 

Fig. 3 is a front sectional view showing a configuration 
of a conveyer oven of the second embodiment . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
In order to clarify the configuration and the operation 
explained above, preferred embodiments of the present 
invention will be explained below. 

Fig., l(a lateral sectional view) and Fig. 2 (a front 
sectional view) show a schematic structure of an embodiment 
of a conveyer oven . This conveyer oven is generally 
constituted of a heating chamber 10 serving as a heating area, 
a heating means 20 provided in the heating chamber for heating 
foods F, such as a pizza, and a conveyer 60 for carrying the 
foods F into the heating chamber 10 . 
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The heating chamber 10 made of metal has a box shape. 
At a front and rear end of the heating chamber 10, a side wall 
11 and a side wall 12 are provided. The side wall 11 has an 
entrance port 13 for carrying the foods F into the heating 
chamber 10 , and the side wall 12 has an exit port 14 for carrying 
out the foods F from the heating chamber 10. 

The heating means 20 has a combustion portion 30 for 
burning mixed gas including fuel gas and air, a hot air ejecting 
portion 40 for ejecting hot combustion air generated in the 
combustion portion 30 to the foods F, and a hot air blowing 
fan 50 for supplying hot combustion air generated in the 
combustion portion 30 to the hot air ejecting portion 40 . 

The combustion portion 30 has a burner 31 forming a 
plurality of flame ports on a ceramic plate for conducting 
all primary air combustion, a combustion chamber 32 for 
conducting combustion of the burner 31, a combustion fan 33 
for supplying air for combustion to the burner 31 , a gas supply 
tube 35 for mixing fuel gas with combustion air, and a gas 
control valve 36, such as an electromagnetic valve, for 
opening/closing the gas supply tube 35. The gas supply tube 
35 is connected to an air supply tube 34 provided between the 
combustion fan 33 and the burner 31. 

At the upper surface of the combustion chamber 32, a 
plurality of suction openings 37 which suctions hot air used 
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for cooking for reuse is provided. 



In addition, at a bottom end 15 of the heating chamber, 
an air suction opening 38 is provided adjacent to the combustion 
fan 33 which operates for suctioning combustion air from 
outside . 

A hot air ejecting portion 40 has an upper chamber 41 
and a lower chamber 42 in which a hot combustion air provided 
from a hot air blowing fan 50 is filled under pressurized state . 
The hot air ejecting portion 40 has a hot air duct 43 connecting 
the hot air blowing fan 50 to the upper chamber 41 and the 
lower chamber 42. 

The hot air duct 43 has a guide plate 44 for distributing 
hot air provided from the hot air blowing fan 50 to the upper 
chamber 41 and the lower chamber 42 in a predetermined rate. 

The upper chamber 41 and the lower chamber 42 have surfaces 
facing each other with an interval where the foods can be 
conveyed through. All over the facing surfaces, a plurality 
of eject nozzles 45 for ejecting hot air to the foods F is 
evenly provided. 

By means of the conveyer 60, the foods F which are placed 
on the conveyer are carried into the heating chamber 10 and 
moved in a predetermined route so as to be carried out from 
the heating chamber 10. The conveyer 60 includes a motor 61 
as a power resource, a driving roller 62 to which a driving 
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force of the motor 61 is transmitted, a plurality of conveyance 



rollers 63 for setting a conveying route of foods F, and a 
conveyance belt 64 running between the driving roller 62 and 
the conveyance rollers 63 for placing the foods F. 

Next, a conveyance route of the conveyer 60 will be 
explained with reference to Fig. 1. 

The conveyer 60 constitutes a circuit conveyance route 
using the conveyance belt 64 . The conveyance belt 64 includes 
the followings : an entrance route 71 running horizontally from 
a position where a user places the foods F to a position where 
the foods F are carried into the heating chamber 10, an upward 
slope 72 ascending from a position where the foods pass the 
entrance port 13 at the end of the entrance route 71, a cooking 
route 73 running horizontally between the upper and lower 
chambers 41, 42 from the top of the upward slope 72, a downward 
slope 74 descending from the end the cooking route 73 to a 
position adjacent to the exit port 14 of the heating chamber 
10, an exit route 75 running horizontally from the lowest end 
of the downward slope 74 for carrying out the foods F from 
the heating chamber 10, and a returning route 76 running 
horizontally below the bottom surface 15 of the heating chamber 
10. 

The conveyance belt 64 is made of metal mesh and its both 
ends are supported by the conveyance rollers 63 . At the surface 
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of the conveyance belt 64, a plurality of projections (not 
shown) are provided so as to prevent the foods F from slipping 
off when they are passing the upward slope 72 and the downward 
slope 74. 

Next, the operation of the conveyer oven will be 
explained. 

To start cooking, a user starts the heating means 20 
conducting with a predetermined operation in order to heat 
the heating chamber 10 in advance. With this operation, hot 
combustion gas generated from the burner 31 flows to the upper 
chamber 41 and the lower chamber 42 by means of the hot air 
blowing fan 50. Further the combustion gas is pressurized 
in the upper and lower chambers 41, 42 so as to be ejected 
through the ejecting nozzles 45. The ejected combustion gas 
(hot air) rises to the upper portion of the heating chamber 
10 and remains there. 

Then, after confirming that hot air is filled in the 
heating chamber 10 , the user operates the conveyer 60 and places 
the foods F on the entrance route 71. The confirmation may 
be conducted by installing a temperature sensor in the heating 
chamber 10 and providing an alarm which notifies a time to 
carry the foods F when a temperature thereof reaches a 
predetermined degree. 

The foods F placed on the entrance route 71 pass through 



9 




the entrance port 13 and ascend the upward slope 72 to the 



upper portion of the heating chamber 10. Then the foods F 
pass through between the upper and lower chambers 41, 42 being 
conveyed on the cooking route 73. 

On the cooking route 73, the foods F are heated by hot 
air ejected from the eject nozzles 45 and by being surrounded 
with remaining hot air in the heating chamber when the foods 
F are conveyed to the upper portion of the heating chamber 
10 . 

After the hot air ejected from the eject nozzles 45 blows 
on the foods F, some of the hot air remains at the upper portion 
of the heating chamber 10, some of the hot air is suctioned 
to the combustion chamber 32 to be used repeatedly, and the 
rest of the hot air is cooled, and flows toward lower part 
of the heating chamber 10 to be discharged as exhaust gas from 
the entrance port 13 and the exit port 14. 

Therefore, the hot air can be contributed sufficiently 
to heating of the foods F, whereby heat efficiency improves. 
In addition, as the foods F are completely surrounded with 
the remaining high temperature air, they are evenly heated 
and satisfactory cooked. 

Moreover, the entrance port 13 and the exit port 14 are 
provided lower than a cooking area, and thus, the exhaust gas 
is cooled enough when it is discharged outside of the heating 
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chamber since it applied sufficient heat to the foods F. As 
a result, a room temperature does not become high, whereby 
working environment improves. In addition, a fuel cost can 
be reduced, which makes it economical. 

After passing the cooking route 73 for a predetermined 
time, the foods F are conveyed to the downward slope 74. It 
should be noted that cooking is finished while the foods are 
passing the cooking route 73. Then the cooked foods F are 
conveyed outside of the heating chamber 10 through the exit 
port 14, and picked up from the conveyer 60 by the user. 

Next, the second embodiment will be explained using Fig. 
3. The second embodiment is almost the same as the prior 
embodiment, and the only difference is the heating means. 
Therefore , the same reference numbers are applied to the common 
structures and an explanation for them is omitted. 

A heating means 80 in the second embodiment heats foods 
F by radiant heat. It includes an upper burner 81 and a lower 
burner 82 provided above and below the cooking route 73 of 
the conveyer 60 so that they are facing to each other, a 
combustion fan 83 for commonly supplying combustion air to 
the burners 81, 82, a distributor 84 for distributing the 
combustion air to the burners 81, 82 from the combustion fan 
83 , an air supply tube 85 for guiding the distributed combustion 
air to the burners 81, 82, a gas supply tube 86 for mixing 
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fuel gas to the air supply tube 85, and a gas control valve 



87 for opening/closing of the gas supply tube 86, such as an 
electromagnetic valve. 

The upper burner 81 and the lower burner 82 are all primary 
air combustion burners each of which is made of ceramic plates 
facing each other and having a plurality of flame ports . Foods 
F are heated by both radiant heat from the ceramic plates and 
hot combustion gas . 

Similarly to the first embodiment, in this conveyer oven 
of the second embodiment the foods F are conveyed to the upper 
portion of the heating chamber 10 and heated while passing 
the cooking route 73. However, instead of a direct blow of 
hot air, the foods are cooked by combustion gas and radiant 
heat from the upper and lower burners 81, 82. 

Similarly to the first embodiment , in this case remaining 
hot air at the upper portion of the heating chamber 10 is also 
used for heating. As a result, several advantageous effects 
are obtained, such as improvement of cooking performance caused 
by even heating, improvement of heat efficiency, maintenance 
of a room temperature in a moderate range, reduction of fuel 
cost . 

The embodiments of the present invention are thus 
explained, but this invention is not limited to the above 
embodiments and can be modified diversely without departing 
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a scope of the present invention. 



For example, the heating means may be configured so that 
it supplies only hot air into the heating chamber 10 without 
a direct blow of hot air to the surfaces of the foods F. In 
this case, the remaining hot air in the heating chamber 10 
surrounds and heats the foods F. 

It should be noted that a height where the foods are 
conveyed upward can be arbitrary set, but it is desirable to 
set the height where the bottom surface of the foods F are 
higher than the upper edge of the entrance port 13 and the 
exit port 14. 

As described above, in a conveyer oven according to the 
present invention the foods are conveyed to the upper portion 
of the heating chamber and a cooking area is provided higher 
than the entrance/exit ports, which prevents the hot air from 
escaping directly from the entrance/exit ports. Moreover, 
remaining hot air in the heating chamber is also used for 
heating . 

Therefore, heat is effectively used for cooking, that 
is, heat efficiency is improved, and it is economical. 

Moreover, since the foods are surrounded with remaining 
hot air in the heating chamber, they are evenly heated all 
over, whereby cooking performance is improved. 

In addition , hot air rarely escapes from the entrance/exit 
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ports, so that a room temperature does not rise excessively, 
which prevents a deterioration of working environment . 
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